INTRODUCTION
Since the start of the UK military interventions in Iraq and Afghanistan there has been considerable public, political and media concerns about the treatment of serving and
Strengths and limitations of this study
▪ First study of its kind in the UK to evaluate outcomes following treatment in veterans with posttraumatic stress disorder (PTSD). ▪ The treatment offered has been standardised to increase treatment fidelity. ▪ The study sampled from a national treatment programme offered by the largest provider of interventions for veterans with PTSD in the UK. ▪ Over 80% of our sample was followed up 6 months later to explore treatment outcomes. ▪ A non-responder study was completed that found no evidence of a response bias. ▪ The study did not employ an RCT design so there are limitations about the conclusions that can be drawn. ▪ Little was known about the treatment experiences of participants prior to them enrolling for treatment.
ex-serving members of the UK military who have served in either or both conflicts. There is robust epidemiological evidence to suggest prevalence rates of posttraumatic stress disorder (PTSD) within veterans from these deployments to be around 4%, with increased rates in reservists and those in combat roles. 1 While there are existing guidelines for the treatment of PTSD, 2 there have been no studies to our knowledge of treatment outcomes within UK ex-serving personnel; with most of the evidence coming from studies conducted in the USA, Australia, Canada and Israel. [3] [4] [5] [6] [7] [8] Differences in prevalence, culture and healthcare systems mean that caution should be observed before assuming that data from other countries can be applied to the UK situation.
It has been observed that military personnel with PTSD struggle to engage in help-seeking behaviours 9 10 and meta analyses have shown that interventions for veterans with PTSD are less effective than for other populations with PTSD. 11 12 To explore how to improve engagement with clinical services in veteran populations the UK Ministry of Defence funded a pilot initiative between 2007 and 2010 to provide six dedicated veterans clinics. Evaluation of this pilot demonstrated that veterans were more likely to attend and engage in treatment compared to traditional National Health Service (NHS) mental health services. 13 What seemed vital was to provide services in a veteran dedicated clinic.
Combat Stress is the largest and most significant provider of mental health services for veterans in the UK and inpatient psychological treatment; and runs national community and outreach services. In 2011, Combat Stress was awarded NHS funding to provide a national specialist service for veterans with PTSD, and developed the first systematic and evaluated programme to treat UK veterans with PTSD. This is a 6-week treatment programme which is underpinned by cognitive behavioural therapy (CBT) and the provision of individual trauma-focused CBT (TF-CBT). This is supported by meta-analytic reviews that demonstrate the efficacy of TF-CBT for the treatment of chronic PTSD. 11 14 Combat Stress was funded to provide services to a population of veterans who were deemed to be treatment resistant because they had failed to engage with mainstream NHS services.
In this paper we report the efficacy of the 6 weeks treatment programme for individuals with chronic PTSD across a range of outcomes at a 6-month follow-up period. Outcomes included measures of PTSD, comorbid psychological difficulties and functioning. For this study chronic presentation of PTSD has been defined as being exposed to two or more traumatic events, the presence of comorbid mental health difficulties and evidence of functional impairment.
METHODS

Setting
In the UK a veteran is defined as an individual who has completed at least 1 day of military service and is no longer employed by the Armed Forces. 15 This was a naturalistic study of individuals who had enrolled on a 6-week inpatient intensive treatment programme (ITP) for PTSD offered by Combat Stress to UK veterans between late 2012 and early 2014. The ITP is a residential programme and consists of a mixture of individual TF-CBT and groups scheduled on weekdays from 9:00 to 17:00 that are standardised and manualised to ensure a homogenous treatment experience for participants. Individuals were assigned to a closed group of eight and are offered a minimum of 15 individual TF-CBT therapy sessions (lasting 90 min) and 55 group sessions each lasting 1 h. Individual TF-CBT was offered by psychologists and CBT therapists and focused on working on trauma memories connected to military service. Group sessions were facilitated by a multidisciplinary team consisting of psychologists, CBT therapists, occupational therapists and art therapists. Group sessions included psychoeducational groups (eg, understanding PTSD, CBT education, understanding medication, exploring the links between PTSD and memory, sleep hygiene and relaxation techniques) and symptom management groups (eg, managing anxiety, managing anger, behavioural activation for depression and mindfulness groups). In addition, occupational therapists facilitated a number of groups aimed at supporting well-being (eg, groups to support resilience, develop goal planning skills and practical groups to encourage individuals to engage in meaningful activities) and six art therapy groups were offered (once a week throughout the ITP). On a typical day participants attended two group sessions that lasted an hour each and were invited to practice newly acquired skills in between sessions. Meal times were fixed throughout the day. Over the course of the week participants attended three 90 min individual TF-CBT sessions.
Participants
When individuals are referred into Combat Stress they receive an initial assessment which includes a range of health measures. Individuals who screen positive for PTSD are then given a referral for an ITP assessment. Prior to admission for the ITP, individuals are assessed separately by a psychiatrist and a psychologist to explore diagnosis, comorbidity and suitability for the programme. Inclusion criteria included having a primary diagnosis of PTSD, exposure to two or more traumatic events connected to an individuals' military career and being a veteran of the UK military. In addition, where participants were on psychiatric medications, these had to be stable prior to enrolling on the ITP and participants had to remain on the same dose and medication for the duration of the ITP. Exclusion criteria included being actively suicidal, being actively dependent on alcohol, having a diagnosis of a personality disorder, being actively psychotic or whether there was evidence of a brain injury that impacts significantly on cognitive functioning. This did not exclude individuals with mild or moderate brain injuries. When veterans met exclusion criteria, where possible they were given appropriate support and then re-assessed at a later date. For example, this included referrals to substance misuse services or psychiatric support for active symptoms of psychosis. In addition, individuals were required to not drink alcohol or use illicit drugs during the 6-week programme.
A total of 246 participants enrolled on the ITP between 2012 and early 2014. Individuals had to stay for at least 5 weeks of the 6-week programme and attend a minimum of 15 individual TF-CBT sessions to be considered a completer of the programme. Fifteen (6%) participants were classified as non-completers. Of these, five individuals had been asked to leave the ITP because they consumed alcohol during their stay, six individuals were deemed unsuitable for therapy by the clinical team, three individuals had to leave early because of complicated physical health difficulties that arose during their admission, and one individual had to leave early because a family member became unwell.
A total of 231 individuals completed the ITP and 186 (81%) of these were successfully followed up at 6 months. Of the 45 non-responders (19%), 22 were contacted for a non-responder study, one had died (of natural causes), eight had withdrawn their consent to be contacted for follow-up and it was not possible to contact the remaining 14. This means that 49% of our non-responders were contacted for the non-responder study. This increased to 65% when individuals who had died or refused further contact were removed. An overview of the sample is provided in figure 1.
Outcome measures
Outcome measures were collected at admission, discharge, 6 weeks and at 6 months follow-up. At each of these time points the treating clinician completed a 'clinician' pack of measures and participants were asked to complete a 'veterans' pack of measures. Our primary outcomes for this study were measures of mental health difficulties and our secondary outcomes were measures of functional impairment.
Primary outcome measures
The clinician completed the PTSD Symptom Scale Interview (PSS-I). The PSS-I is a 17-item semistructured interview that assesses the presence and severity of diagnostic symptoms of PTSD using the Diagnostic and Statistical Manual Fourth Edition (DSM-IV). 16 17 In addition, the participants were asked to complete a number of measures. These included the Revised Impact of Events Scale (IES-R) which measures symptoms of PTSD with 22-items. 18 To explore other mental health difficulties participants completed the Patient Health Questionnaire (PHQ-9) which explores symptoms of depression; 19 20 the Generalised Anxiety Disorder Assessment (GAD-7) which explores symptoms of anxiety; 21 and the Dimensions of Anger Reactions (DAR-5) to measure symptoms of anger. 22 
Secondary outcome measures
Clinicians completed the Global Assessment of Function (GAF). This is a numeric scale from 1 to 100 that is used to subjectively rate social, occupational and psychological functioning. The GAF is described in the DSM-IV. 17 Clinicians also completed the Health of the Nation Outcome Scales (HONOS); this has 12 items and measures behaviours, impairment, symptoms and social functioning. 23 Participants completed the Work and Social Adjustment Scale (WSAS). The WSAS is a self-report questionnaire that measures an individuals' perspective on their level of impaired functioning. 24 Demographic characteristics Demographic details were collected on all participants, with additional information about service (Royal Navy, Army or RAF), last rank (Officer or other rank), year they left, number of deployments they went on and how they left the military.
Non-responder study measures
Those who failed to respond at 6 months were contacted and invited to participate in a non-responder study. Researchers attempted to telephone non-responders three times to ask them to complete a number of health measures. These were the PSS-I to measure symptoms of PTSD and the PHQ-9 and GAD-7 to measure comorbid symptoms of depression and anxiety respectively.
Analysis
The first stage was to conduct exploratory analyses to assess whether potential biases were presented. To do this we used Mann-Whitney U tests to explore whether differences in baseline health scores were present between individuals who completed the ITP and individuals who did not. Following this we used χ 2 tests to explore sociodemographic differences between responders and non-responders. As detailed above, a nonresponder study was conducted which collected health measures from individuals we were able to contact. Mann-Whitney U tests were used to compare the health scores between responders and non-responders.
The final stage of the analysis was to explore our primary and secondary outcomes following treatment. Random slopes non-linear growth models were fitted to explore the longitudinal health and functional impairment data collected at admission, discharge, 6 weeks and 6 months follow-up. 25 These analyses were repeated and adjusted for age group (<35, 35-44 and >45) and employment status. This is because these were found to improve the fit of the models using likelihood ratio tests. The models fitted were non-linear and used a fixed coefficient of time squared. Analyses were conducted using Stata V.13 (StataCorp, College Station, Texas, USA). Table 1 describes the sociodemographic characteristics of the entire sample. The majority were men, had served in the Army and were in the lower ranks. Significant periods of time had passed been participants leaving the Forces and engaging in treatment with Combat Stress. Over a third of the sample stated that they had had at least a 25 year interval between leaving the military and engaging for treatment with Combat Stress. The mean number of years between leaving the military and enrolling on the ITP was 14.6 years (95% CI 13.2 to 16.0). 72% of the sample described how this was the first time they had received psychological treatment for PTSD, although we were unable to validate this without access to lifetime medical records. This is higher than we predicted, but similar to that reported from studies of UK and US military personnel which asked participants with mental health difficulties whether they had been able to access support for their difficulties. 26 27 In these studies, 77% of UK military personnel and 75% of US personnel with mental health difficulties reported that they had not accessed support. Stigma has been highlighted as the most significant barrier to help seeking. 10 The majority of individuals reported having deployed to potentially hostile zones during their military careers with over 40% having deployed to three or more conflict zones. Fifty-five per cent of the sample had deployed to peace keeping operations in Northern Ireland, 33% to Iraq since 2003, 17% to Afghanistan since 2002 and 16% of the sample to the Falkland's war. Table 2 demonstrated that no significant health differences were observed between individuals who completed the ITP and those who did not. Table 3 reported on the differences between individuals who responded at 6 months follow-up and those who did not. No significant differences in sociodemographic characteristics or admission health differences were observed between those who responded at 6 months and those who did not. Comparison was made between the 6 months health outcomes of responders and the 22 nonresponders where health data had been collected. No significant health differences were present between responders and non-responders. Overall, we did not find evidence of responder bias on our key variables.
RESULTS
The final stage of the analysis was to explore the longitudinal primary health outcomes (see table 4 ). Significant score reductions on both measures of PTSD were observed indicating a reduction in PTSD symptoms. In a separate analysis it was observed that 13% of participants PSSI scores remained the same or got worse, 27% scores reduced between 1 and 9 points, 30% between 10 and 19 points and 30% by more than 20 points. At admission 100% of participants met case criteria for PTSD on the PSS-I and IES-R. At 6 weeks follow-up this reduced to 59% met case criteria for PTSD on the PSS-I and 63% on the IES-R. These rates remain roughly consistent at 6 months follow-up with 62% and 64% meeting case criteria on the PSS-I and IER-S, respectively. We then explored the other measures of mental health difficulties. Reductions in scores for the measures of depression (PHQ-9), anxiety (GAD-7) and anger (DAR-5) were observed. Overall, these reductions appeared to be more modest than for PTSD symptoms. The final data presented is of our secondary measures of functional impairment. Both the clinician completed (GAF and HONOS) measures showed significant improvement and that these gains were still present at 6 months follow-up (higher GAF scores indicate better functioning). This is supported by the self-reported measure of functioning (WSAS).
DISCUSSION
In this study we observed that veterans with PTSD who completed a 6-week treatment programme reported statistically significant improvements in their PTSD symptoms, our primary outcome. This improvement was strongest at the end of therapy and we also found evidence of a continuing reduction at follow-up time points. Crucially we found that these gains were maintained at 6 months follow-up. We observed significant reductions in depression, anxiety and problems with anger scores that were also maintained at follow-up, but these were more modest than for symptoms of PTSD. Significant improvements in functioning across a range of other secondary outcomes were observed which were maintained at follow-up. This improvement was evident in clinical functioning and also work and social Table 4 Health outcomes at 6 months follow-up functioning. While we were unable to measure the length of time participants had been suffering from PTSD symptoms directly, we have used time since leaving the military as a proxy measure for when participants had been exposed to their index trauma. This is because an inclusion criterion for the study was that a participant's index trauma had to have occurred during their military service. The mean duration was 14.6 years. Given the considerable periods of time that participants could have been experiencing symptoms of PTSD this reduces the likelihood of spontaneous recovery. Eightyseven per cent of our sample had a reduction in their PTSD symptoms, this compares favourably to a recent study of US veterans that reported 49% of their sample reported improvements in PTSD symptoms that were maintained at follow-up. 28 Comparison of baseline and 6 months post-treatment scores demonstrated that statistically significant reductions occurred. Whether the mean post-treatment scores presented reflected changes in probable PTSD diagnosis is a different matter. For example, a score of 33 and above has been used a cut-off for probable PTSD using the IES-R. Based on our findings the mean posttreatment score would still be above this cut-off. However, this cut-off has not been validated within this population which makes the interpretation difficult. A team that explored cut-offs for meeting case criteria on the IES-R within Australian Vietnam War veterans did report that a cut-off of 33 is appropriate, however the authors of this report also acknowledged they were unable to validate the cut-off within veterans seeking treatment, but rather within a community sample which limits generalisbility to this sample. 29 In addition, cultural differences exist between Australian Vietnam War veterans and current UK veterans. The authors went on to comment on the limited use of the IES-R as a diagnostic tool within this population. 29 However, cautious interpretation of our results is needed because while they demonstrate significant reductions in PTSD scores post-treatment they do not provide evidence that participants no longer met criteria for probable PTSD.
In view of these findings we conclude that offering individuals a mixture of group sessions aimed at emotional regulation and individual TF-CBT appears to be an effective intervention for reducing the severity of PTSD symptoms within a veteran population. Further, our findings support previous research that indicates offering TF-CBT intensively with multiple sessions per week is as effective as weekly sessions delivered over a longer period of time. 30 31 The pattern of the demographic characteristics reported within the current study is similar to previously published findings from a representative cohort study of the UK Armed Forces, which suggests that certain sociodemographic groups are at higher risk of chronic presentations of PTSD. 1 In particular, members of the Army, males, individuals who had combat roles and other ranks appear to be over-represented within the current study. Alternatively, this could also suggest that certain groups find it easier to engage in clinical services than others, however, given the similarity with previously published findings this appears unlikely. The noncompletion of treatment rate reported within the current study appears to be substantially lower than rates of between 22% and 46% noted in previous research of treatment non-completion for mental health interventions within the wider general public [32] [33] [34] and treatment dropout rates of 21.5% in US veterans engaged in an intervention for PTSD. 28 The reasons for this disparity between rates are unknown. Combat Stress operates a community outreach assessment to determine eligibility before veterans are offered a place on the programme, which may have played a part in reducing the rate of drop out.
Our findings are similar to those reported in Canadian and Australian veterans where significant improvements in terms of a reduction in PTSD symptoms and improved functioning that were maintained at follow-up have been observed. 5 35 What appears to be central to these programmes was offering a combination of both group and individual therapy. In contrast, a recent study of US veterans with PTSD where the intervention consisted solely of group sessions found initial gains at the end of therapy but then a resurgence of PTSD symptoms at follow-up. 28 This is mirrored by other older studies of US veterans involved in treatment programmes that consisted primarily of group sessions. 4 36 37 Further support for the inclusion of individual trauma therapy comes from a meta-analysis of treatment for PTSD provided to US veterans by the Veterans Affairs agency, which demonstrated that interventions that included exposure to trauma memories showed more promising results than interventions without. 14 Meta-analyses have shown that psychological interventions for PTSD are less effective for veterans than for other groups of patients with PTSD. 11 12 This has also been demonstrated in meta-analyses of pharmacological treatments for PTSD with veterans. 38 39 The reasons for this are not known, but it could be related to either the nature of military trauma, or something particular about the characteristics of veteran populations as they tend to consist of young men from deprived backgrounds who present with a range of comorbidities, severe functional impairment and high rates of substance misuse. 40 We have shown that offering a treatment adapted specifically for the needs of veterans, to include a combination of group sessions and individual therapy and offered within a dedicated veteran clinics rather than general clinics, may be an effective intervention for ex-military personnel with PTSD.
Strengths and weaknesses
Strengths of our study were that we used a naturalistic design, collected data from a clinical population and that the ITP has been manualised, meaning that there should have been a high level of treatment fidelity. We found no evidence of either a non-completer or nonresponder health bias which could have limited our findings. We believe that our sample should be representative of the wider veteran population seeking support for PTSD, as Combat Stress is the largest provider of PTSD treatment for veterans in the UK 41 42 and that there was similarity in terms of demographic characteristics between the sample described in the current study and previous epidemiological research describing the characteristics of UK military personnel with selfreported symptoms of PTSD. 1 A further strength was that we used a broad-base of assessment tools. Our exclusion criterion meant that certain PTSD subgroups were not represented in our sample; in particular, individuals who meet both diagnostic criteria for having a personality disorder as well as PTSD. Further, women were under-represented when compared to the wider military population. An obvious weakness is that we did not carry out an RCT. This was because we were commissioned by the NHS to provide an intervention for veterans with PTSD based on previous programmes run in Australia that had already been shown to be effective. 3 We have taken this opportunity to evaluate the ITP but accept all the limitations of a non-random comparison. We were unable to collect information related to the psychiatric medication that participants could have been taking. Given that participants' medication regimes had to be stable prior to enrolling on the ITP this suggests that gains following the ITP may have resulted from the programme. As mentioned previously, we believe that psychiatric support offered to participants prior to them engaging on the ITP was an important part of treatment to manage comorbid mental health difficulties, and may have acted as an adjuvant for the psychological intervention, as noted previously within Canadian veterans. 43 
CONCLUSIONS
Overall, we provide evidence to suggest that intensive treatment programmes that combine psychoeducational and emotional regulation therapy groups with individual TF-CBT reduce the burden of symptoms in veterans presenting with PTSD, comorbid mental health difficulties and severe functional impairment. Our findings are encouraging and support previous work that found that having veteran specific clinics improved engagement and treatment outcomes. However, it would be prudent for an RCT to be conducted in the future to formally test the efficacy of the intervention described within this study.
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